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(57) Abstract: 

PURPOSE: A memory system and a connecting member are 
provided to the connection of a memory controller to each of 
plural memory modules in an equal distance. CONSTITUTION: A 
memory system includes a memory controlled ), three memory 
modu!es(2,3,4), a single socket(5) which the three memory 
modules is inserted into and pulled out from, and a mother 
board(6) on which the memory controller and the socket are 
mounted. The memory controller and each of the memory 
modules are connected in an equal distance through the socket 
pins(12,13) of the socket branched from bus wirings(14) on the 
mother board. The socket is furnished with three sets of the 
plural socket pins in a radial form, in correspondence with each of the memory modules. The socket has two types of 
structures. One has three module-board contacts for one board-bus connection, and the other has one module- 
board contact for one board-bus connection. 
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(54) aiaeiAi^H a a**M 



S USE MEfilAliH SI S«ff¥XHO0 2B 3d£SAH (HIEE|2d eseH(1)£> 3DHSJ D)|EEIES(2 -4)21 
01 3DH2I CHIEEIE&(2 - 4)21 B¥^0| Dl^m SH42) ^50(5)31 0IS 0|| S El 2d §§& ( 1 ) SI ±eJ!(5)0l 
^SEIfe CHCHME(6)e°^ ^SSfe Oil £ El AI^UOII 2JOUH 0||£E| 2d SHE-) ( 1 )2|- DIIEEIE&(2 - 4)01 
0HCHSE(6)#2| fcH^aHd(14)0||AH ±3!!(5)2| 4:3!£!(12, 13)8 OPHShOi i>g 31EIS S^EICH 

SICK rt?^(5)S 2t 0||£EI£S(2 ~ 4)011 QfgSKX 3221 ^2| ±3!!E!(12, 13)01 gJAhgES MX\Si 
3. Sm°l JmW^&^^OU CH6HAH 33H2) S.m mx\D\m §^¥« S>fe sm°| SMSXPie § 

5>fe Oil £ El 2d MS El 21 m^3\ 0HEEIESS 3HEIS S^Sfe 3d 01 D\±s & 0ll£E| 

AI±H« UlSShfe 31*01 HISSD. 



£7 



£221 Z?&& 03 

£ 1 B e aS2] ^AlgEH 1 2| 0j|£E|AI^U2| UEIUIfe 3H Bf3S £01 Cf . 

£ 2 B aS2| ^A|gEH 12| 0||£E|A|^1I0|| SICHAH O1CHSE&0II ±%>m OH 3HolOi DUEEIEgg ^ 
Se LkEILHfe 3HSfAFA|£0ia. 

£ 3 S S Waal ^AlgEli 121 (WSBIAI^BOII 2iCH AH ^38011 DIIEEIESS ^§§d £tEH> U&LHfer 
2l^£Oia. 

£ 4 fe (A) (B)fe aS2| *JAIKEH 12| 0H£E|A|±BO|| SICHAH £?J!£! ?5i UEfLHfe DH^f BSEOI 

a. 

£ 5 i= S aS2| ^AlgEH 12) CHI£EIA|^i!CHI SICHAH SSEHM UEHJfe 2I3£0|CK 

£6 S (A), (B)fe S aS2| ^'AISEH 12| Oil £ El A| ^ gj CHI SICK AH 4i3JJ2| CIS 3951 UEILHfer DW 
Bf BHEOICh 

£ 7 s a g^goj RAISED 12 Oil £ E| A| ± U Oil SICK AH CIS ffiSEH* U&LHfe 2l5d£0ICI. 

£ 8 S S SJS 2| RAISED 12| 0)I£EIA|^S2J <M 2311 MM UEHLHfe ^SEOICI. 

£ 9 S as 2| ^AISEH 12| QIIEEIAI^UOII SICHAH D)|£EI£§2| LHV^SjII- ds?j|gg UEILHfe 
^SEOICH. 
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2 10 g B ^S£J ^A|§E« 22J D1l2E|A|:^Ij£] ?5I UEUflfe :>H^B220|DK 
£ 11 g « £AISEH 32J DH£diA|±g!£| UEfLHb JH^20ia. 

£ 12 fc a USSI Sfl|£| OlieSiAl^gjHl 951 UEjLHb ^^ k B^£0ia. 

£ 13 g a »g2i saisi ousbiaissj ^m^iee uamfe sssoick 

£ 14 fe (A), (B)fe a ^S2J a»l2| CHISE-I A| CHI &IOUH 2J- Di|2E|2§0| 4^5rb ^iEH^ 



£ 15 fc (A), (B)te 



a UBSI s AlgEH 121 DIIHBIAI^ilOII &OUH 01l2£IIC^2i ^IEJ Q|0| EH « UEf 



1 

5 
7 
9 
11 
14 
16 



2-4: QHSB.|S^ 
6 : OICH^H 
8 : 2§:iS 
10 : ^l^tH^:g^¥ 
12, 13 : 



CHISBI IC 

: ij§E+ US 
22 - 25 : DIIHBISS 
27 : CHCHS2 
32 : CPU 

34-41 : 0HI2d|2M 

101 : oiisaaiia 

105 - 107 : ±3! 



15 : ^§§ 

21 : 0HS£|«BBa 

26 : 4:3!! 

31 : aiaaae«a 

33 : OiCHS2 
42 : ±H 

102 - 104 : oii2Ei2{ 

108 : EHHfiE 



at 8 Ol ^o/b .7/* £' .7 BBHJim 

a was «^°i chis5.isms as© M±m d\^ou mm 3301:1 ms\ cnas = «oii ^§ dh^hskm 

2| 01I25.I2SS ^§5Q MEBISBBaa 2f CHI2E.I2MM 1^ 212? o S S^Sfe 0112 BIAI^B Oil 

23S»3ioii »ae J\mo\\ mm 201a. 

Diieaisme ^a 2b sh^gou ae :>i*s/rfte ^a^ ^3Hg 10-3971 ^a^ ^^^11-40294^, 

^a^^^yg 10-335546^, gJa^HUH ^8-314800^, U a^JHS 144160m( US D|S?^6) 5, 1919 
404)MHJ 2| 3S0II 3UHSfcr ^liii B4> SHQ. 

^a^ ^^HS 10-397 m 3S2j Jl^g D1l2dl2M°l ^A[0\J[ HS e§£J^0||AH2| 201^1- &8S 
31 41 91 XI H SI A Jtb ^§&l OlgSKX ±31Z}0\\M ^SB^(short circult)SHl, tffltfaoifi 
8fb 212^ 20|2ELH^M 8f6fA|3|*= 3|#0|Ck 

HSSWHB11-40294S SM°J 3lirg fJ2£l2§Hl ^2J!Z!°| SS<MsMAH SidH OlSSft 22^ 
BH£fflS3|fi©£2| 2[§ia t!^M2| 4M ^ £112 g^AH ^QH^Si Zl^sfSf ^§3^ 

^^^^3fjg1 0-335546 £ S£2| 3|^B ^4Hj Sif ftJ9S 4 ^3Je ^glfSPI ?\oW ^4= 

si §^¥i ^a ^ai^xH^as 2^21 g^iai s^:oj- sssxib ^iofb 3i*oio. ss, 

±5!J¥XH2J 2I2I3 MSSXI^jtf ¥XH2J 2J|*igfe¥2j Sl^^^i gfHoPI ?iS^Oi 2J¥S^B^ 
SJ S^Hj ?|x|g 2MHJ &¥ia OlSSfe 3I60ICL 



^a^ ^^H@ 8-3 14800s gSSJ ^I^B g^E)SJ 

3\D\ 9\mo\ s^e ±%im wi2Bi2! 



H2£|2Mg ^^j^s y- 

S^g 211 UQtH ^1 



I2ai2^e 



rOICK 

^a^ §4-14416031 gMHJ ^l^g ^ei!2J £§6HI STU 5 50 011 4- Si 2^ CHI 2 51 

■ BJHff &fiS^¥JH2l 1\BS Oil Oilier (edge cllp)C DH^HSFOj 2§:iM CH 
QilSBICH Bi!0|« UEftf ^I^OICK 

^4-2J 01122-1 2 MM (HISaiAl^iiOII 2iCH AH ~ Q1CHS22J tH^HH^^O|2f 3 W^^Hj Oil 2 £12 

M2j ^5114^^1- 61SEF§0|| 25fb SS(eiEI@^ 01 ^ OH ^ Oil 2|ef 6ls^AW01!/d2j Efi°J S§S)0| 
M^^n^ 133MHzOf^0||AHH| 63| (synchronous )DRAM^ 011 AH t ¥AIE V 4 Sib 22JOI SICK 
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mm, a^a ^s(siot)s lh^chiah^ s§Boii/Ha ^Ah&oji asn est!- ea ^^hf sina 

&oj ^^i oj| AH 2] EH 01 H}| P = H &0|@Jg3IPI- OlSCL EES, ±2!40F §:>hSte °}g HHflflOPh 

aoum nHfisirs e^am n^e^oii ^umxi sa. 012011 aoH 2^? spoilt bs \M±m&2. 

£ SEm ±31^21 D\ Z.\D\ gfg I|£ia »#0| 223^ 31 & ^ SICK 

coaAH, oia as oiieaiAi^noii °[ch ah^ n^mm mmo\ oiiaaasa t^tJH^s ?^^2i gr:xi 

^IH" SS3I- 91Q. 32HU, W^HJ dH<y^OI^ ^ 2^r H^¥^IHJ CH2 3£ Oil AH 

;>l^32£ SSSQ. SH, 2§a ^flte aCK¥MPI- JEDG^OilAH ISSfll 3 gUf AhgfOI ggJ 

se», 6Pia as ^4-a oiisas&s aibc* DiieaAi^iya pi^oii □shah e »awf s§s a 
a, oia^a as as siao. oiskmi 2icn ai , g ssn^ s§§ a sga s xhi^ah aiea/i 

±B2| UEHJIfc £ 12. 0H2aA|±Ba ^S5|I8S UEfLHfc 2 13, 2| 0]|2a£SO| 4*«»te 

dtnu^at UEfLHfe 2 i4M"oiemo^ ^s^a. - - - 

£ 12a aoi oumw& oii2£iaM«a(ioi)a awsi 0112a icb 3QHa 0112326(102 - 104)8 

01 CHM2( 108)^011 6XHB 0U2aAl^iyS 2* OUSEL! Sg( 102 - 104)01 dt^lEm 3£*te 2* 

^ead05- io7)e ophwoi chchs2(io8)^oii si^jo^ ^san mqm=(io8)#2i w± mttm m 
ofoi a* oii2a2S(io2 - 104)01 ^ ^anos - 107)21 oiPHmoj Dii2asMsadoi)oii &d\ 

oia as wiediAj^ijoii sioun^ n^^f am tH^bH^ia bH^aoioii ae! s§§ ^ais 4* a 31 a 

XI E> 212a aS 01122^(102 - 104)21 gUHHx! CHI AH ^ D||S£|SS(102 -104) 2£r 4:511(105 ~ 107)3 

¥ mi oil asH tn^uH^a s^flaoiife eapi- aio. eb, ±^(105 - 107)21 = tn^uH^aoioii 

a^SFOl QB *}Mm°\ ggOl E[§^ xhS tttSSHi E}0|°J^}j|M CH ^ >il 6H2 »t 3i a 4 s SI 
Dh ^, D||H£iaM«£l(101)0|| g S3 EM 2 a 2i( 102)111* flltt 21 WISd!eS( 104)011 S^OiAHa, 

4:51a ^izixfoioii 21 e hH4:HH<y^oia xi 

) DIIH£IS^a x - 1) 

a ^^P^ ^A|g 4- 2*£r fieiOl aoi 22 2iLF. 

2 13Hf ^0| Oil MM 2 e^iDRAMa CHie£|SM(3DH BXH )(102 - 104)a Oil 2 £| A| ^ B Oil AH t ^ 51§§ 
a 6J^^I(CHHai4: : AO ~ A11, gj^M^S : /RAS, /CAS, /WE, QIOIHdS : 0Q0 - DQ63, QI0IE) 
^EL|A]s : DQS0 ~ DQS15, DM0 -DM15) Oil &OUHa SfUfil CHISS-ISiMSa (101)0||AHa ^4-a ^l 

oia ^s 2| 2§g§2i oil &OUH, EHieaaE»EH(ioi)on/H Diieai2^(io2 - io4)^a nets 
s <M^(oiHai4: <m^ ( ?jEf Ai^ t Qioiaaai6is)a i^^jtb ^ ^^2^a ^oi»s sss^ 
K^isf 2f ^^o| ^^oii ami! a h n ssstJi ^01 ^^is «sr ^s^f ao. 

§-^6^ QIOIE^^S^ 1^^121 « &»( Dil2d| 2^ 102 - 104 0]| AH ^^)a 

£jmoii e^iAPi^ aoi i^(gfgs chioi eh<^s^f DU2aa^MEH(ioi)oii 2^6^ E[oi°]g mm 

£i^0\\ CHoHAH DfE AlZfxPI- ^Dh)6PI ttH^OII i£2j e^l^^^AH Ql 01 EH ^§§^^1^ S2oHSJ 

□ . aioiE-i^^^F mm±±^L2\ ^^sa chioi eh ^msj Qioia^M^H^ims 0112^12^(102 - 
io4)^¥eh ^ h j§2§ one£iae Ba ( 10 i)sa »». aioiE-i6i^o| g^iEioise 

0U2£iaMM2H (101)011 «if e[Q. 

SES, ^ 2M^^a <iils5||(M^6iS : CKO - CK8, f^^£|^!l : CKEO - CKE5, ^3^^<M^; : CSO 
- CS5, SS!?1I^S : Vdd, Vss)01l □ 5H AH ^ §[L[2| 6imS!HF 8\L}2\ mQ\ 

acH 9iQ, 01a ^ 21^113 61^^12 &01& gga ^im^iia e^a^i ^ ^ai^xia tiH<y^ 

01 Oil X^S ¥^ 5j2^ gg<M^^|2f ^^|» 

caaAH, s ^sa aaisAi mi s bi ai ^ on ^chah^ oiimm^ 2 u(a)a ^ v oi aiaaaM«a(ioi)oii 

AH 2| 0]|2£|2M(102 - 104)^ 3 ^Af&M g^ojj ^ D||2dl2§(102 - 104)01 

oiifisa 2 u(b)a ^s wmm&o\ o\mj\\ aa. ma/d. oiisaaMsadoDoii/H 
^ ^ oii2a2M(io2 - io4)a ^a»oii a^ tH^bH^^oii ah oima ^s ^wmm m^m^ ?tm a- 
^ sua. 

d) ^di xm\ at!- &!S£^Aia»(«ea;skew)^i- ^^an? Eioiaa 01^ pi- ^^^q. 

(2) 5jg&a Dii2a2^oia ^af&m aizioi msa b^k^idm n^am >jma aoiag s 
so| ^ gSK - ai^qii oiqiah^ . .qqi.s£»^ i^am Eioiaio^^a a^Aiaa. 2 

th, 6| B*F5H^ 'gfBoSMfc fcH^^Md sJ^E+OII ilg&H&S i^O ^IAI-HI-M SLH^(tH&!Q) ^ 
^01 2AXIE[ &AH&0II at!" a&^fsOl giCHIPl IH^OII ©S^a £1^01 ^^thCF (D^HIS^^I- e^fm 

b§°j b§oi °ii2 d^^Ei ^aoian^ m ^ 

^loyAi'a isxfb ^^a nisassB oise onsaAi^aoii s^oiah ^ raaaegoi unsaai 

M EH Oil AH 2^ ^aOIES 2xHia OIISaSBS 2 142| Oil 2 a SS( 3) Oil SAI-ff Efgi 4^ 2*1 

ceh^oii ^^1 ^i^a (D, (2)a ^xhis^ 6H^a^ » ^ aao. 

2§[, £Pia "as ^^^^:HS10-3971S, ^^^^^HS 11-40294^, g ^^^^H « 10-335546S , 

S 8-314800 <!>, gs^^PH^4-144160^a ^ PI ^ Oil °[CHAH^ 012 5FU2 ^Pl Pl^a 

(D, (2)a ^jhiss oH^spi ¥I6foi a ahi oiisasBB oiiHaaMga chi ah as ^as 
a2ote pi^s sicf. 
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&D\o\\M & m&si ^4*21 oiiaaass Aissite a^g dbaisi =?^*}&°^m oiiaatmB 
a a ^4*21 maaass chhsh^si hhaoiiai m^i^ ^^se nvmo\ ^8 ^as §^s^ 301 

2^B OHaaAI^BB BlSShte 30ICL 

e are si £Pi a n 2j2i ^i^^§8 e sa-iiah2i 214 ai a¥£eoiiAi s^§k aaom. 

^, S W9 0II 2| B OliaaAI^Bg OHSHHMB&ia- ^2j DliaaaSS D|GIH = 4f2| UH#e DH ?H SI- 

oi as >ia^ g^ofe ai^soiiq bsoiiah ^jis ^4*21 ^sis d\x\^ ±?im oigmoi mens 

E#2| HH^^f ^2j 2f oiiHaie^g g^otb 52^ OH-SaSMBasi- ^ OflSaeSB »g Z_^o 

s-a^»fc 3oi -p*8fE^ b- 30m. - - - - - 

Til} ab CHCHSaOll SSo^l ftl3£|£4 & 30IDK 

SE&, ^5l!2J ±*}¥10\ BSPISJS CHHSH«2| • dH£2| SSOIIZl £b r^!i!U|2J tJH£§ OH 

CHCia = «S| dH^Oii B 33 01 P. 

^61 ^?J!21 ^5HEJ D[§Q\ CH^ai^ ^11, ^§1^1, Q|0ia<Ms. Ql 01 EH 35.1 £ S2| 5!8 ^ 01! a a 

m & 3301a. 

SEB, MHMH4*2| bH£2j B^Oil &SBXI&OI S^£JH SEB gf^OII £J§B XH»0| g^sa^l B 3 
01 CK 

seb, s eaoii 21B am onaaAi^n8, miaasMBasf ^4*21 miaaass MHsa#2i hh# 
m uvmo\ m^mtz DuaaAi^noiia, (oiiaa^MsaoiiAH s se oiiaaasiii- Dim e oiiaaa 
's:»2i aai») 

(((D)ie£|HM^I&+^§OII2£l IC)2J x (CHiaa 384-1)21 521 B^Sfc 3a^ »a x[0\\ 2] 

B £!££*frAI2*» S &AHW0II SIS E}0|°J£x^S SJfllSfe 30! ShE^.B 33 0IO. 

seb s ataoii si s DiisE-iAi^^B ^i&a, ?\mno\\ mx\B MiaaiaMBaa, ^ib^oii 
bHxisii ^^2j wiedieem &^ah^ 301 ehisbiai^^oii ^chah, ±^qu 

seb, s s-s oil 21 b a§ Diiee-iAf^ijg ^lea, ^>^i ^i&^oii dHxis oil s a s m b a 21- , ^ib^oii 

HHx|£|H ^2j HI 1 ^hXIfe M 1 §£^2f *^2| «| 2 HI 2 m*i=?m 

^iHfi pfxi^ oil a a ai± a oil sioiah, hi 1 s*f?2i ^^2j m 1 b»2F hi 1 oiiaaa§2i ^^2j hi 
3 BJiD[ §^sia^ hi 1 s*f?oii hdi hi 1 oiieaas« s^m^ 33 oi ^ks^, hi 2 s^2i ^ 
4-21 hi 2 &x^2i hi 2 oiiaaassi ^4-21 hi 4 s^sia^ hi 2 s^oii #j\ hi 2 miaaa 
mm &z*mt= 301 ^^bq, oiiaa^MMasf ^4^2j hi 1 &x\ musi &xh2f2j afoi2} hh^ 
»aa DiiaasiMgasi' ai 1 ^i-gcii mu2j b»om oies^ ^^21 hi 2 p^qi smsj & 

^2f2J A^0|2J m&y\Z\= aixi^o^ H | esf£ s g. 3JOIQ. 

SEB, H Oil 2| B PS [HiaaAIAUg ^| ehJU- , ^Ol 5ie^0|| HHxl£IH, HI 1 QXfS 5&6fe HI 
OJS3U2F, ^IB^OII UHMS2. HI 2 3>hX| ^ HI 1 §^¥2f HI 2 B»0|| CHSWfe 39 3 BXFM 

XI HI 2 §^1 ^^Xl^ g^¥XHM SB6^ CHI a a M±E Oil 2iCH AH , HI 1 &^¥Oil^ HI 1 CHiaa 

a^oi s«r^te«Hxi2. hi 2 §^¥oii^ hi 2 aisaasoi s^of^shxih, hi 1 onaaase n 4 
bx^s 3±^n, hi 2 onaaa^B hi 5 ^^n, hi 1 ooeaa^oi hi 1 §^¥oii s^m 

m HI 2 &Xf2f &D\ HI 4 EWf §^£12, HI 2 OliaaaSOl HI 2 §^¥011 §Sfi [EH &OI HI 3B 
»2*.#JI HI 5 Efl^f S^£JH, HI 01 3 XI 2| HI 1 &X^2F HI 1 §^ k ¥2J HI 2B»2F2| A^0|2J UH 

<ysi ae^asf, aiwsxi2i hi 1 BXfs} hi 2 &^¥2i hi 3 b»2J2| A^oi2j tjn<Moj sbd\e\ 
b ^§^a^ uiea^a^ b 301a. 

SB, ^ & a Oil 2IB §^¥H1^ HI 1 BXhS ^hXI^ HI 1 &^¥2f, HI 1 EWOil PieSF^ HI 2 BXF 
S ^l-XIfe HI 2 S*f¥2f, HI 3 B»» fiSSfe S^¥XH01I 21CHAH, HI 1 S^¥Ollfe HI 1 HiaaaS 

01 ss^^shxiii, hi 2 s«f¥oiife hi 2 oiisaasoi s^feoHxi^i, hi 1 oiiaaags hi 4 &xf 
e 3H, hi 2 oiieaa^^ hi 4 e+xkxi cHga^ hi 5 bx^m hi 1 oiiaaeMoi hi 1 §^¥ 

Oil W HI 1 BX^2f HI 4 BX^F §^92, HI 2 OliaaaSOl HD[ Hi 2 &Sf¥Oil S^B dH HI 

2 BXF2F HI 5 BX^F S^£1H, HI 3 B»2f fe^l HI 1 §^¥2J HI 1 BX^ HI 1 dH£¥XHOll 2J6H S 
•^"£JI1\ HI 3B»2f""H'2 §^¥2J Hi 2 'B»b Hi" 2 UH<y¥XHO|| 2|oH '8^32, HI 1 HH£¥XH2| aoi 
2} &D\ HI 2 bH<y¥XH2j ^Oi^ tJ|§6[£^ B 30ID.. 

oisf s KS2i ^aiiehs asoii 2i>imoi ^aiismi tfs&cf. as, ^ai§ehm ggo^i saoii 

CH AH , ^H¥XHOH^ §i¥« ¥016H2 3 ^S^BO. 



(«A|gEH 1) 

a is s ^§2i ^ai^eh 12] DiiaaAi^g^^B ueilh^ jw^ &ea(Bas^i ^ k ); a 2b s 
^ai^eh2i oiiaaAi^gioii 9iO]k\ mcHMa^oii uvmo\ oiiaaass ^sb ^ehm uehh^ 
^H^Auia; a 48 ^oii Diiaaa^# ^ss &ehm uauib 2132; 2 4^ ^^s^si uaui 
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fc ^BBatBSSAI^sr); a 5tz SJi^EHS UaUlte 2J^a; a 6^ ±3! 21 UEILHfe DW 

afBHS(BHS^I«Bf): a 7S LIB £!2J HEHM UEUHfe 2j^a; a 8S 0)IS£|A|^SS| £]J>3i!SS 
UEHJIte £ 15fc OliaaiCMSI :>l£JGiI0|EiM UEjLH-b O8S0ID. 

?d £ 1 - a 3CHI £JoH e ^A|§EU2J Di|S£|Ai^i] ?£2| ^gjjg ^ g °h q. a Ai A | gEH o| QilSdl 
Al^Hg 01IMM2 ^(OUIOUH^r 3DH°J 0||)£| DliaaagS CHI H£| A| ^ S 01 EJIQ OliaaaS 

■ a(1)a 30H2] Q||aaa§(2 - 4)14 0| 30H2J 0liaaa§(2 - 4)01 8fU2| 4: ?8 ( 5 ) jll- 0| 

s nnaaiaMBad) a ^a(5)oi asafe mcHsa(6)a^ oiiaaaMsa(i)2i- oiiaaa 

S(2 - 4)01 DiCH£a(6)4 h 2j ttf ^ bH £! Oil AH ^J\& ^(5)°j ±^£im QH^HoKX BS S^EJ 
CH 2iCL SEff , fflHSH(6)^0||fe Qg D1iaB.| a JseMEH ( 1 )2|- Jl^MtH^bH^e 01UH6FO1 §^£|i=r 
CPU^a M3£IO| 2iCK 

onaaas»ad)te o\\mm& o)iaB.ia§(2 - 4)2j D\^m sas^ n^m an oicnaace)^ b^j 

■Si SAIIMLSIOICh 0| D|iaaaM«a(1)0||-£|5H 2| DI|-a£h2fi-(2 — 4)£|- ^ -Oliaa ICOfr- OI» QIOlEi 

«/3iejs*oi aiotao. 

miaaasu ~ 4)e 2^2t oiieee s^KDRAMja- aiaaic(7)» ae^ie(8)a ^ oiboii sjh*! 
Aisam sb¥si a oisoii ^^isnu-Hi ajpisvom sjfc 28om. aiaaas(2 - 4) 

£1 ^ D||aailC(7)2| IC BS aS2IB(8)#£| bH£W SSI- Of SXPI§¥(9)0II ^ 

oil a e.iic(7)oii CH8H/H ciioi a gjoi ^aecf. 

^ej!(5)s o\\mm& *t Hiaaas(2 - 4>oa amsioi 3^21 -^aisoi gfAH2g ^xisjn men 
mh(6)^°i a^aasi as^aiom. oi ±*im ?sst 2ss^ so a 4(a) at £ 6(a)j» aoi 
am°i ^iem^s^¥do)£i sm.ai si axpig s^^dDi sfe b a eras ^gsm a 4(b) 

aS £ 52J- BO| EHiS£|HM(2 ~ 4 ) CHI AH D\ Bfcfl ^¥( 10)8 8H2 5fU2J 

3l»ffl±a^¥(10)0ll QloHAH 3DWS] Si axPIg §^¥<11)M Bfc ^£2J £3!!B ( 12)H[ a 6(B) ai 
a 731 SOI D1IHd|HM(2 ~ 4)BS 2IBbH^ S^¥(10)M Sawm 6fU2] :>IBbH±S^¥( 10)011 CH oH 
AH SHJ2I as 3XPI#3^¥(11)M S*te ?£2| ±ei!B(13)0| SiCL 

CHCHSa(6)^ 0j|g^B SB 0|| DHad|?jMM2H(1) S ±*H(5)BO\ OlSOjl W^bH<y(14)0| § 

M^MbHd^l&Oia. OI CHCH^a(6)^ CHI AH Ol^Oil dl CH S(Via Hole)(15)S e^OJ &mo\ 

^ffearn imaaae»ei(i) oj ^(5)^ a0 | s^oiiah oi^oii aagoi m^bHdd4)oii spi^si 
oi«a »oi ^££j^r oiiaaAi^i!^ maaa(6)2i mois( 15)011 Diiea^MSd)^ ±ms)s\ mm 

0lia£|glMMa(1)£|- ±%}{5)m CHCHMa(6)^0]| S& ^3!(5)0II 30H°I 

Diiaaia§(2 - 4)m &^o\t= 52^ 30H21 Diiaaia#(2 ~4)m oic-iaE(6)oji dish ah sahhs Eef 

fflCHM = (6)^2| bH^bH^l(14)^¥&l 2TS JiZl^. S^m^ 20| 

48i, oi DiiaaiAi^iyouH^, 
(oyaa&M«aoiiAi ^ oiiaaiae^ 

21 oiiaE.iai^2j 
(((oiiaaas^ie+asDiiaa ic)aj ^^1) 
x (oiiaaaM^-i) 

a§[, 01 onaaAi^aoii siouHfe sieB2i oiiaaas 012J ^af&m ai^oi w§2| b^fm §^ 
a^a^ 01 tuinn mlh;i as bH^bH#d4)2i mm a^ a^oii si^b »»(i6)s s^sm aa. 

ai2s a 8 oil 216H DiiaaAi^Hgzi- oiiadia§(2 - 4) oil am td^\ms} mmm M&mo. opi 
oiiah^ ^ oiiaaia§(2 -4)01 x 65biMsi ^e^BXF ^^a^ 2^B^^£j e :> i dram ^xHa^Bi mm 

d) asee2j ^i^ii 

2f DiiadiaM(2 - 4)oii ah ^m^ioiife cnaai^ ^i^ : A o - ah, &§i^jt :/ras, /gas, 

/WE, QIOIEI^m : 000 - DQ63, QI0IEI^£l6im : DQSO - DQS15, DM0 - DM15M0I SID. 

oi 2^. D)[.£aiaM(2 ~4)chiah ss2j <ms^iioiiah^ &^i D\^m a 4 as a sa as susi -^lem^a 

^¥(10)011 QHoHAH 3^HHJ aSSJPie S^¥(11)S ^£2| ^3!E'(12)e Al-SSm OliaaaM* 

eh ( 1 ) oil ah sm°j Aj^^ mu2j ^i&hH^a^¥do)ei s^mn ^^(5)2j lh¥oiiah 3^H2j am §XP| 
s-s*¥(TDor »3i»oi -a^spi- oh^oii oiiaaasc2 - 4)«s"*oiiaaaM«aTi>oiiw^a^i- crs- 
sick 4^1011 sioH onaaiaM»a (Doiiai ^ cniaBias(2 - 4mxi°i bH<yaoiM m^oai m 
^ §^Efoisa^ ^ cniaaaM(2 - 4)oi! timm a&sh^ 5101 ^ a^cK 

(2) ^ 51^^^ Als^jl 

2t oiiaaa#(2 - 4) oil ah mm** £dw>y\o\\£z mmtim. • ck 0 - ck 8, mm^ziti^. : cke 0 ~ cke 5, 

bHBd^^jm : CS 0 - CS 5, 2^3l>iil> : Vdd, Vss^OI 91 Q . 

01 2| 0liaEia^(2 - 4)CHI AH ^^2] ^s^llOIIAH^ &J\ ?\^m E 6 II E 7J B8 »US| ^IBffl^a 
^¥(10)011 CH6H AH smsi aMSXPIS S^¥(11)S =?^2\ ^?J!E!(13)S AhSSm ^!CH S 

^so. tH^wia(i4) a^ ^B!(5) ui¥2i bH<yaois 5§6fe 3ja^ uiiaaaM«a(i)oiiAi ^ oil 
aaas(2 - 4)wnsi un^aoig esm^i & 4^ hd. spioii 210H Doi°ja^ ^ 
oiieaag(2 - 4)^21 <m^s sbv ^ ao. eb, aaavi «»oi ^aia^ §? 
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31 dtX\2i 2} ±3J!(5)0||AH SSS1S1S 22 ^IfeSm. 

OI&OII 2|6H S ^A|gEH2f US £?i!(5)2| IfgOil 2|SH 2f 0||2EI2§(2 - 4)31X1 § = 2| <Ms3IS 0)1 
2E|?jS«EH(1)OilAH 2j 0||2£I2§(2 ~ 4)JrX| §S2| (Hie£iaSSa(1)0il/H ^ 

D)I2E|2{S(2 ~ 4)7)1X|2| :»£!» US »£IS »4» SICK SEeK =f 0)I2EI2S(2 ~ 4)011 /d ^U2| <Ms 

3)i£E oii2siagiai(i)2i a si axi as chchs2(6)&2| tH^dH£(i4)°i qioiois2s uh^^ois u 
a uois m 4= 2i°H£ si oiie£ies(2 - 4)°i axiiiysg su<ms2| xisEioisas an g- 4= 

SICK 4PI0II 2I3H SSH ^3!!H CIS t!sXISAIBS| fiii ?)5H i2g She QIOI EH^SS«ds2 

^^m 4- sick oi g^, si £si 2.K±si£i §fi<ys<y4-£i xHuotism ai^usi z}±si ^gsi- xhs 

^SSPI Dl^mQ. SE6h. GIIOIE|>iMS«<MSfi Algols E40l°JgS12M 8f#tt 4- SICK 

asas £ 9011 sioH 21 oii2£ieM(2 ~4)°i ui??sa 6!S3iis2i m%\m M^ma. 01 3 1 0)1 AH 8 

3aajBIr» §>S S3IDRAM2J Q||2£IIC(7)« S^/3«*2£ 8311*1 »*l 163H BW»2 2?i!2i!^8 2* 
-S" ■ EH SI QI-OI Ef 2-2-H§3 1 DRAM B-XH-E Sf-iS 1 t4€f fcH EK - - - - ...... 

(1) 012B||^<MS 

0125112^^ : AO - A11S S3IDRAM2J LH^Ofl S1CH AH 3X1U2S HHXIS a»^S| CHI2£I*!S 0l¥O|XI 
S D)l2£|0HS^2i2| 9 (Raw). ^(Column)SI 0)2eil2il XI98t?l fl» 0|2B|l2iX|§§ t!SOIO 0| 
0)a2)l2i <M^S #o ~ #152| §^|0RAM0|| §§££ ^xl£IO) SIEK 

(2) a§i i!S 

?jSfi<M20||S SSOiaafl^ ^§£M{Raw Address Strobe)<US : /RAS, 0)2 211:*: 

^SS¥(Column Address Strobe)<MS : /CAS. 51 SOI UI0IS(Wr i te Enable)^ 2 : /WESOI SI El 
0)22)12; ^SSJ=1£J2:/RASS HO) 2 2112^221 SSEHOIgJS USSPI 9\m ^§£M<!i!S0|Cf 
0122112: 2^SM£J 2: /CASS S 0)22112: £!2S| S^EIOISS §§Sr?l 9\m ±SSS<M20IE1 51 

sjoiuiois<MS:/vEfe 3ia^tee 2221 mmiikti 22s i^spi as «»<msoip 01s a§§ 

i!5E 0)22l|>i£j2 21 §§Jlt #0 - #152| g}| DRAM Oil SS2S ^i|£|CH S!EK 

(3) QIOIEtdS 

QIOIEIdS : DQO - DQ63S ^§3>1fegr 220)1 S!01AH2| ^ ^ Gil 01 EH 01 Dh . 01 ?!§ii!sb DQO ~ DQ70I 
S3IDRAM2I #0. DQ8 ~ DQ1531 #1 DQ56 ~ DQ630I #150)1 gg£|CH g3H£ gx|£|0) SIEK 

(4) Q|0|EH2f£|<M2 

QI0|EH3£|<MS(Q|0|EH ilg^S): DQSO ~ DQS15S QIOIEH ^gJE)OISg 2§S)5| 2:M£S<M 
20ICK Q|0|E)5h£|<Mg(Q|0|E)Df^a<M2):DMO ~ DM15S QIO|E) = gJ 0H¥« §§S)3| 9\m Ol^BMS. 
0\Q. 0\m QIOIEH^ei^Msfe DQSO, DMOO I SS^2| S5IDRAM2I #0, DQS1 . DM101 #\ DQS7 DM7 

01 #7, DQS8. DM801 Oie*2| S5IDRAM2J #8, DQS9, DM951#9 DQS15. DM153>1 #150)1 Zi^i ggga 

mWS. MX\S\Oi SICK 

(5) aa^ei^s 

SS3dS<<Ms(S ^^iS<i!2):CS0, CS1S 0)I2£|2S2| "y2M d^S)3>| ¥)=! <MS0IC1 01 SB^Si^ 
2fe CSOOI HS^2| #0 - #72| S5IDRAM, CS10I 0IS^2| #8 ~ #152) =5|DRAM0II 2J2f ttSSH B0* 
■2f OI^^OIIAHfe S*2£ SS^21 OiemoilAH g^HS ^X|£|0) SlCf. 

01^31 1T0I 2| D)I2£|2S(2 - 4)S D||2£iaSB£) ( 1 ) Oil 2|6H S3|DRAM2| 2f 0)I2£| IC(7)0|| 

cue giioie) ^m/^\2!m^o\ mchbq. *?<y, o)2bii^<ms(ao - aidchi 2ish #o - #1521 

mi2S|IC(7)S| 0)l2£|0HS^|^5f S2]2| Ml a El AS <S«l»0. 01 (EH S^012ai>; 

^ssa<ys(/RAs), ^soi2ai^ ^mss<ms(/cas). 3ieioimoiat!s(/wE)oii sum eioisoi 

7310132 SE& ^Sa^ai^sfcso, CSDWI 2|8H ^ 0)l2£|£g(2 ~ 4)2) ^251 ^ajgici. 

2£I2 (HI SEI all Oil EH SHAH ?ias^S ^SSIfe 3^0)|fe QI0|EI6!S(DQ 0 - DQ63)i» 3|gJS1fe 

EIIOIEHSAH 0)I2£I^!0)| 5|gJ&Q. 2gt. d^iS CHI2£I^£¥EH ^ftS^fl ^S8)fe S^OIIfe D)|2£| 
^S^E) ^§a E)IO|EHiMS(0Q0 - DQ63)« ^#G)I0I6)SAH ft^SCt. OI OH QIOIEH >i S g « aj S ( 0QS0 
-DQS15). aiOIEHOh^H^sfDMO - DM15)0|| 2|§H QIOIEH =2JE10IS0I ggSCI. 

Clgog g ^A|§E(i D)l2£|A|>:iJOII S1CHAH, OII2£|gdSS£)(1)0||AH 2| D)|2£|2M(2 ~ 4)S jM§| 
SB8KH 2 SJ-AHIfM 2£|e[ 2| OI|2£l2e(2 ~4)0I 0)l2£l?j =»£) ( 1)0)|AH 2X11 US >l£IOIS 

SX1I2J D)|2£I2§(2 - 4)S 3l*e 2 1421 0)I2£|2M(3)0|| ^Altf E)gS 4- 2151 CCHS 

0)1, 

(1.) 5H£lxH0|| 21 m .ti S S.^ A| ^^(jp : a«.)..», .Sjjgi m?, -^.OJ. S 2| . Ot»« SfSg & 812. 

(2) Hh§2| BXK^IDB ISSrfe BAfEIB MLH i!S£10|gJS 5!=2| gygl°S SISIfe dfiOII SI 
CHAHfe EfOIS2»» ^JimH &0ISO1S* fS » 4- Sid. Sft, CIS 0)I2£I2SS¥EH ELUHB2 
= S 4= SlXIEh OI£l &}A1E)0)|AH SgfOI ^^th ^OPI MS Oil EfO|g2| ggg ^CK 

CO£hAH g ±JAISEH2| 0)I2£I Al^gJOII 2|§1S ^?J!(5)S| ?£|fB2S/d &AIS2S ^5L'e(12 13)8 

^aie^oii aesis 212s ^33(5)14121 uh^-s se us sois g 4- si 2 e§ ^en(5)si m 

^g^SSI =g SSJf 4= S122S 0IS121 US S31B ?51fe 3201 51^51CK 

(1) D)CHM2(6)^2| H|£UH6!(14)6rO||fe OII2£iaS»£)(1)OI|AH 2^5i£|0)| 30H2J 0)|££I2§(2 - 4)8 
mx\m ^ S!5I MS Oil 0)l2£iaSM£H(1)0IIAH 2| 0||2£I2M(2 ~ 4)31X121 <Ms<yUOI5| U0IXI2 2| 
0H2£|2M(2 - 4)011 S^E10|gJ2S S^E)§3 i!Si °'§<tf 4^ SIC). 

(2) 2| 01I2£I2§(2 -4)8 0)|2£| S1SH£) ( 1 ) 0)1 AH BS! 5)£I0)I HHxISIS 32S ni§2| 2x131 U^SI 
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d\ in soy 311*2) b»m aasit eeioi afe etAtnta sli?i snsioi sue xiss sjoh^ 201 ;>i 
ssm. oy/H oiiasa 2 i5((a):ssbxi»b«. (b): sisbxis as) on uauh Aigaioi<3 m 

3121 BOI £133 XH»0| £0)2 #52) ?)xl(S!2)0)| £ISh #SSSfO| 8t3l OH SOU 0IISEIICS2I 3>| gj 
QIOIEI2I H[|g &e?0|| 4£/8)£}g 4 2i2 §S& 21^31 validEHgJg afSSIfe 3301 ?lgo|C1 3 

sa, sib n if oil ah 4:bi sffe awe xhushq 21= ijsnffsi 4s/sisi2i oisai^si b^oii 
aoiaoisa ^chsih be a 4isa^2i gcHoii 21 & iisasoisa ^atsife 3101 i\^o\a. zm, 
age ass aon^ cn^oii sisbxissi 4fi a^swu ai9 sis 21 ^sati eEife 22 ^ig 

.SfO. 

(3) maas(6)^oii ^ssis 4:3!(5)°i 4-1- s±ai3ihs oiiaaiaMMadJoiiAH at oii2ei2#(2 - 

4)31X1 HH^^OI* SMI * 2!22£ I2^£JS0)| 3S81P. 

• (4) 0)|2£iaSMEH(1)g2) S£J§¥S2| 4g2 D||2EI2S(2 ~4)2| &JHAI2I0II Olgg 4 212 HSJ2 
~ -2j~-^§-0| -3|g3HaO: -*8I. 2|- "OH 2 El 2 & (2 -4)01 -01 QMS (6) (HI CHSHAH -S A|X| IHI 210) §A1¥S2) - 
B2*» CfS ¥BW9^SI 32*01 0|g810H ftl3HE« SEIfer 22 3hte8H3. 

OIISSBi S£H H^S1« ¥18101 HHaaOlM §MI 81 gg. ±g moixis 4= sistxiB e 

&!A|gEH2| SfS ^3J(5)g A)gSFfe 2011 2|5H §SH 1H3IXI0IIAH2 §§SI 013°) S3I« 3|CH« 4 21 
Q. SJ2HSAH, DDR, -TSOPtfllOl ±21 CHI 2 El 2s LHOII AH 2| S^HHaHOIfe 45mmg20|C1. tlS , CSPS xH 
gSIS 22nw§2£ §gfSQ. H5H 14 , 4:312) Zh^g 2§E12J0HAH2 7.6mm§20|12 42>H2| 4:318 S^ 
£5 *!§8|0|2 4:31^2) 04:dH£!x1S 7.6 x (4 - 1) = 22.8mm0| £|JQ EHflXIggS QloW 0H2EI2 

&lh uHdaoi»a mmm §2^ ea. ^, :n^si« ^isioi asinoixi jhbtoi gnesHaci. 2 

». AH0H§2| 84:3!0)IAHS ±2!<5)« AFgShfe gfSOl HH3IXIB :>HgJ8PISC4-2 014=dH£! i 0|2| B^j 

01 :>)golC). 

(^AISEH 2) 

2 10S S &S°| ^A|gEH(2)2) 0||2E|A|4:IS2| LIEILUfe 3H^fB22(BBH3| «sf)OID. S 
^AISEH2| OIISEIAI^BS 40| ^A|gEH(1)21 §gg| s*4*2| 0H2EI2S8 .«|3& D||2E|A|4:1!0| El 
H 4^| 4!A|§EH(1)312i 4 h 0|gg 4:312| ?5I QiaSfOI DHd220|| CHSHAH OII2dl2SS &Ah§2 
S ^SShfe ±?J!S CH<M5h2S 0H2&I2SS SgS^I ^§Sffe 4?US 0|g3|2^ & §0|Cf. 

^. S ^AISEH2| 0||2£|A|4:i!g 2 10011 aaiS UEH4S U\9l ^01 CHI S 5.1 & §f£1 (21)21 40H2I CHI 
2dl2S(22 - 25)31 01 40H2J 0H2£I2S(22 ~ 25)01 i?s| Dl^m S1L12J 4; 31(26)31 OIS Oil 2 £13 
= «£H(21) S ^5U(26)0| *j§9i= CHCHa2(27)S2S ^^312 D1CHfi2{27)32| 4:511(26)011 40H21 
01I2£I2S(22 - 25)01 20H^' 010^2(27)011 MoHAH SIS SMI 95^ &"§£|01 21CK 

D0£1AH e ^AISEH°J Oil 2 £| A| ± g Oil 2101 AH 2 2| D||2£|2S(22 - 25)D[ OH CHM2(27)0|| CH6HAH SIS 
SMI ±JgE|fe 22| 0)|2£iae = £H(21)£1 2| 0H2£I2S(22 - 25)31 DHCHfi2(27)32| OH 4: HH <*! CHI AH g 
^l@ ^31(26)21 ^5JieS 0H3HS1O1 &g »£|S g^gCH 2122S £D\ ^AI1EH(1)31 §I§! S31M 
?S1fe 201 3ffeS|Ct. «SI, S ^AISEHOH 2!0UH1= DH CHM2(27)^°| kO|gfi?0| fll&Elfe 0121 I* 

5 §21011 CHSHAH 01 ^SSBOII g>^CH CHg& 4= SIP. 

(^AlgEH 3) 

2 118 S gg2| ^A|§EH(3)21 OH 2 El A| 4:1! °| UEILHfe 3HN=20|D1. S ^'A|gEH2| DH2EI 

AIDS'S 401 ^AISEH 1 S 221 ggiSMI ^42| DH2EI2SM 0||2E|A|4:gJ2S S\H QD\ M 

AISEH 1 S 22121 &OISS DH CH SI 4:?i!2| ?5I CHaShOI D1CHa20|| CHSHAH OI|2E|2gS 360 
22) ^ELHS C14 S3|SI2^ ^SShS 4:?US 0|gS12^ & 80IC1. 

^, & ^AISEH2| D||2E|A|4:g!g 2 11011 g3||» UEJ-LHS 0121 SIOI DH2EI3 (31)21 CPU(32)^h 
ftlSSfe D1CHS2(33)21 80H2J 0II2E|2H1(34 - 41)31 OIS 010^2(33)21 0II2E|2§(34 - 41)01 H 
¥^l! 51U2J 4:?i!(42)g2^ 4:eJ!(42)21 1^5011 0) CHfi2(33)3h • tfSBa C|g ^ m5 

OH 2| Q||2E|2M(34 - 41)01 36022) 2|2LHS 2|2S P4= S^IS12^ *jg£|0) 21C1. 

. PPAH. » 4IA1SEH 0)1 2 El A| 4: D Oil 2101 AH 2 4:^(42)* OHJHff 0^C^a2(33)2^ 2| DH2EI2&(34 - 
41)312) g^SEHfe OB 22) D)|2EI3M«£H(31)21 ^ DH2£|2g(34 ~ 41)01 010)32(33)2) B^0)| 
«Hxl8 431(42)2) i3!H!S OH^HSIOI i>S 2}^2S g^SO) 21^1 flUSOH 4^1 ^AI§EH1 % 221 §i 

6 S31S ^Slfe 201 ^IgSICH. s 5)j e ^AISEHOH 210)A)fe 01032(33)0)1 CHSHAH 36022) 2^2 
U)S PS^ISIb 20)1 2)SH 01421 0)I2EI2S(34 - 41)» i^g SOI 2fe fll^ »£|S D)|2£|3e 
g£H(31)21 S^SIfe 201 3>)g3hC1. 221, 0032(33)2) B^OH 4:31(42)8 BHXIS12S mm 014:bH 
a ^010)1 2)SH ^§41 S^ISIfe 201 5)g 8)01. 

01 # S XI CHI 2JSH Ol^Oa I'SI 3 ^AlgEHWI 2)7)S|01 ?Xfl2|oS ^gSISHXIB S SSS 3 
•. r 7|-S*AISEH0H"e'S-gfc-*3JS 0IU2 D 2Xlfi SgSIXISffe S?IOIIAH CF»ff ^§01 ?1Veh"2S ii 
0101. 

OIISSB, 4 f 3| 4'A|§EH 10)|AHfe 30H2) 0)I2EI2§S ^SSIfe Oil 4^1 ^AI§EH 20)IAHir 40H2) 0)I2£I 
211 ^SSIfe Oil, 4^1 ^AlgEH 30)|A)b 80))2) 0II2EI2MS ^SSIfe OHM 2|2| ^SShSlXIB 4:3! 
2) 4:31S2) S£I4S ^SSIfe 22S 4^1 ^AlgEH 1 OH SlOAHfe 20H21 40HOI4 401 ^AlgEH 20)1 
210)AHfe 20H, 30H21 50HOI4. 401 ^AlgEH 2011 2!OA)fe 20HOIIAH 70H21 90HOI42) 0H2EI2SS 
Slfe 22 ?lgS)01. 

251, 4P| ^AISEHOII 2iCHAHfe x 640|g2|Le J 'e^BX1?^2S 2?S3 S^!2| g^lDRAM^IH 211 0)1 ■ 
S ggSIStXIB CIS gJg^BXI ^PS CIS gg3S^gOH2 ^g^lgSIIl 2tl gg DRAM 31 OS DH2EI 
gO)[2 SS'slDU ^igolfe 201 31g8)C|. 

2th. g gfgSI D)|2£IAI4:i!g Oil 2 El 2) 3^11^1 e^Sfe A|4:U SeiOIIOIgolfe 201 31gS1I2 H 
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^ QI^Bei PC, J2^2] m&m AH bH 2j QjjSdiSHeOil ^gs^lOll SH^OICL 



Mt£2i MM 

SSOII 210JAI 3HA|£|fer Bta^SQI 0i£^2j 51 Oil 2JSH ?6HXi*r ^IlfM ZfBS^I SSSfS OlSfa » 

(D aaoiiAi »:>is st^si «s§'?>?b £3ie oisskm ehhse^si uh£!» ^21 ^ oiiee-ie 

mm a**»fc 3£^ ^ aim 21 m&m sb as aoiM »t 301 ^kao e», ^2j 

a 21 xisshfe 201 ^htes^s oiisag!E«aa ^ oiis^ieme ars :hei^ §^an= 5101 m 

(2) tHCHME#g UH^CHIfe ffll££.iae«aoil/d BH Oil 1*^2] DiiH£iHMg bHx|6Fb 5101 ^feSI- 

.-as ^^bi- Dii-e&is&oii stt-Et-oiejss ssi-niaai-fcus-a -a^wte-aoi- .^tew-acK— — * 

(3) DiEJfiH&Oil S§5fe db3!4=M ^±A|3|°M D||S£| tlMM2H^¥EI 2f DJI2£ISMWXI2| dHflSOl 

(4) 2f Oil H 2.1 £ MM OJCHfiH^OII &AtS°S AJSoFfc 3£^ mQfiH#2| e^§^§2| OIIS 
B.IHSSI gXHS^OII 0|§8H=: 301 DJCHfi££2| tfSOl ^oHSICL 

(5) 2f OilSB.|SM« DHHaaEgaiS^EI B^^aiS UHxiafe 22^ mg o, ^XHH 2J±oPI {TH^OII 

masi Bxfi aa»t fieioi ^ah&b slh^i mm& ximm &oh siee XIS21 a- 
^sm se^ ssexi»2i x-m^M gdi^ 5101 3^an> 3 si^bxisoiiaj ^yia^ 21121 xj 

^Hf 6! £1^821 &^/SHJ2| 0|§A!2B^0il 2|» &0|°JO1^2] £!i>xi^2j gp^i oj^ ai «|> £j 

(6) (OH£d|&M»aOIIAJ » S5 Dil£dl£M^ Dig Bl Dil£Ei£§2f2| 3J£|») 

( ((0H££|£S3I» + ^SDIIHBI IC)2J x (Oil£E|£^ - 1)21 521 e**S»te 3£^ >1E-| 

oil 21 » ttzi^m Aia» » bjahikhi 21a- aoias»« eisisfe 5101 ^^a[H^ eioi^oi^m ^fi 



a?a 1 

Dliee.mMgeH2} ^2j DilSdlSil DJCHfi£&2) dH<y M OPHSKfl S^S DilSBIAI^^Oil SICHAJ. 

^SOilAH ^3IS ^21 ^?!1SM 3M*fc ±*tm QISSKOl £PI DJDJfi£&2| HUG 31- #31 ^4*2| 2J- 0)| 
£EL|£MM S^ara, 

4,^1 DilSai^^SE.-i2F feUI 2f Di|H£|2^§ aS 21^9.^. §^oFb 21 f§25 5^ OiiHBIAI^ 

iy. 

2 

1 Oil 2ACH/d , 

40| ^ OilSdlS^S &D\ 4:5!2| QK^Hol-01 £>Oj DjQiME^Oil ^Ah§o^ ^§£ib 31 m 

§2^ Sfb OiiSdlAI^U. 

3 

a?a 1 oil 2>[chah , 

^1 .DIIS.£I£.&S ^>Oj ^5H2J OH^H o{-01 40| DJ.CH.fiH Oil @S6f^|| 21 

^ a^ DilSaiAl^gj. 

S^S- 4 

a?a 1 oil siojAH, 

^Ol 4:5!2| ±?i!5!0| ^^|£Jb &OI S§8 &OI DJCHfiE#2| HH^2J mm 21 31 ^§2^ 5fe OilS 

,a?»,5 . - . ... ,.. ^ : 

a^a 1 oil aojAH, 

&OI 5^2J ^^!E!0| ^^|£ib &OI §h§S feoi ^?i!LH2| HH^M 0H^HS[-O1 ^Ol DJQJfi = ^2| bH^Oil 
S^SJfe 31 ^§2^ 5fb OilSaAl^g. 

a?a 6 

a?a 1 on £ichah, 

^a!"2|" iSE! ^^Ql OJHEil^ ^j^M^m, QIOIEi&k, Ql 0| Ei a&| ^S2| 2^ ^>0|' ^ Oil 

SB-ISMOil Si2^A-i , 

e^^jm, l^^£t^!l, SB^il^I, £J^12j SB ^>0| 2| DiieaiSMOilAH Md|8^ 31 ^§2 
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S?» 7 

S^S 1 Oil 9iO\M. 

#51 CHCHS2#2| HHdOII SB XH&OI 3^301 Sill &5IU 2fer UH-d^SJ &<*0I| SBHtfOI §^£J» 
U SEte 34 Oil SBHtfOI g^Sfe 2S ^§2g si Oil 2 £1 A| ± H . 

S^Ptf 8 

oiisaiaegaia ^4=21 oneness oicHa2#2i mum ophsioi m^m qh2£|ai^&'oii sioiah, 

(OH2£iaegaoilAH S SI 2 OII2£iesa 51§ a 0H2£I2§:D12| 51£lxl)<((OII2£l2§5IB+iy#0||2 
£1 IC)2| ¥3X1). M0H2£|.J2.#4=-.1)Si,-5.aS„.B.PSffe 2i.*.S2S .Site 0||2£| AL^g, 1 -.. ..- 

S?» 9 

51 SI, 

#51 5|»#0II HHxIS! CHI2£|?iega|£l, 

#51 5|B#0II UHx|E|2 ^4=2| 0II2£I2#S 9*8tte 201 5|{=j& ±?J!S SSWfc Oil 2 £| Al ± m Oil SI 
01 AH, 

#51 ±21011 mmi'mm dii2£I2§°i #51 oii2£iaMM£ife as 5i£is dHdafe a§ 

^S2g Slfe D||2£|A|^S. 
10 

5I&21, 

#5| 5|B#0|| BHx|@ 0H2£I3MS£I2I, 

#^i 5i»#on HHxisca ^4=si m 1 bxis ^ixife su §*wa ^4=21 si 2 bus at- m 2 #*f 

^« 5>fe §^¥SI« 51Xlte 0II2£|A|±U0II S1CHAH, 

#51 SI 1 9*^21 #51 ^4*2| SI 1 BX12I HI 1 DH2£I2M2| ^4=2| SI 3 BX15I S^£|2^ #5| 
SI 1 SSf^OII #5| SI 1 0II2£I2SS Svelte 2J0I 5^812, 

#51 SI 2 §3*^21 #51 ^4=21 SI 2 BX121 SI 2 DII2£I2S2| =4=2| SI 4 BXI51 §^E|2H #51 
SI 2 SSWOII #5| SI 2 0||2£|2SS §=1§1fe 201 5|^3|H, 

#51 Oil 2 £1 "a II a 21- #51 ^4-2| SI 1 BX1 51SQI 8IU2| BX12I2I A|0|2| bHd5i£|2| &D\ 0||2£| 

as>aa #5i si 1 axi 5isgi #5i siU2i bxioii chssi^ #51 si 2 bxi 5isai smsi 

B XI 21 2| AI0I2) bH£51£lfer il^|££ UIMS 31s =§°£ 61}= Oil 2 £1 Al ± H . 
11 

10 Oil SI 01 AH, 

#51 ^4=2| SI 1 B 1151^01 #?| 8IU2I BXI g #51 §*4=2| SI 1 BXI 51S0I #5| o|L|2| B XI Oil 
CHsSlfe #51 *S4*2| SI 2 BXI 51SQI #51 g|U2| BXIfe 5¥ QIOIEfBXIB 31 S *§£5 Slfe Oil 
2£IA|^U. 

12 

5IB31. 

#51 5IB#0|| HHxISIH, SI 1 BXIS S&Slfe SICHSXI21, 

#51 5IEh#OI! dHxISIH, SI 2 BXIS 5|Xlfe SI 1 S=f¥21 #51 SI 2 B If Oil CDgSlfe SI 3 BXIS 51 
Xlfe SI 2 §£}¥H 5|X|fe 3^¥SIS SSolfe 0II2£I Al^UOil SI 01 AH, 

#5| SI 1 Spoilt SI 1 D||2£l2g0| & £151^511X12, 

#51 SI 2 §*1¥0)lte SI 2 CHI2£|2M0I #^51^oHXI2, 

#51 SI 1 0II2£I2§S SI 4 BXfS ?>^H, 

#5| SI 2 0||2£I2SS SI 5 BX|g 3>^H, ' " " *~ 

#5| SI 1 OII2£I2SOI #5| SI 1 #*f¥(HI S^B W #51 SI 2 BX121 #51 SI 4 BX15I g^EIH, 

#51 SI 2 OII2£l2gOI #51 SI 2 9*t¥0|| §Sf§ QH #51 SI 3BXI21 #5| SI 5 BX15I S^EIH, 

#51 SI 01 § XI 2| #51 SI 1 BX121 #51 SI 1 §Sf¥2| #3| SI 2BX12I2J A|0|2| HH^2J SIBX£I21, 
#51 »| 018X121 #51 SI 1 BX121 #51 SI 2 #^¥2| #^| SI 3 BXI212I AI0|2| SIB5|£|fe 

^gjajo^ aisth si s mm°s. sii= oh2£iai^ii. 

13 

S^S- 12 Oil 2101 AH, 
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HI 2 BXf gJ 4.0I XII 3 BXIfe 2¥ HI0IE|B»ej 51 ^§°§ ohfe 0||2E|A|^iy. 
S?» 14 

12 SEfe S^S 13 Oil SiCHAH, 
40I §^¥XHb HI 6 BX1B awa. 

fe^l HI 1 BJiSt HD\ HI 6BXI£1°I AhOIOfl S^SIfe HI 1 }|BaH£!8 SESh 3>^3, 

| gs^XHfe 4UI HI 63X121 4f3| HI 2 BX121°I AI-OI Oil S^EIfe HI 1 bHd¥XH21, 4PI HI 6BX1 
£1 HI 3 B»21°l AIOI0II S^SIfe HI 2 UHd¥HIM IS! 3>#fe 51 ^§2? Slfe D|I2E|A|^ 

gj. 

- H^-§M5=- - *-«* — - ......... . . ■. . 

14 Oil £!OUH. 

feOI HI 1 HHid¥XH2f &D\ HI 2 HH£!¥H)£1£I SOIfe ^i^2S die§! 31 ^S22 SH= HISSIAI 
16 

S^S 14 Oil SI (HAH, 

&;>i a^^Hife ^5Uom, 

4131 HI 1 S*t¥» 4,01 HI 1 dH<*!¥HI0ll HI 5H HI 1 4s?l!C!0l 

feOI HI 2 SSf¥21 41 3 1 HI 2 bH£!¥HI0|| °|SH HI 2 ±3t!£!0| ^4135= gg_ ^S2£ Shfe DH2£|A|^ 

Ell 

m=?m 17 

12 Oil 9lO\M. 

401 hi 1 oieaeMoi m\ hi 1 §*i¥oii mman e& 4.01 hi 2 oneBiegoi 4,01 hi 2 §*i¥oii 

S*(i OH 4P| HI 1 0II2EI25 91 HI 2 DII2EI2gS "JAU^S bHX|£|fe 318 fS2£ S\$= 

D||2£|A|^I!. 

g^H 18 

12 Oil 2JOUH, 

4>OI HI 1 OII2£|2SOI 4P| HI 1 SSf¥0|| §^£|I! SEff 4> 1 :>I HI 2 0II2EI2SOI 4,^1 HI 2 S£1¥0|| 

CCH 401 HI 1 0)|2£|2§ S=! 41 31 HI 2 0II2EI2SS SIS bHxl£lfe 31 agog sife 0)12 

aiAi^a. 

S¥S 19 

12 Oil SIOUH, 
4PI HI 1 DU2EI2SS HI 6 BXim 21} 5^3. 

4PI HI 2 0H2EI2SS 4131 HI 6 BX10II Oimsifer HI 7 BX1« 5^2, 
4PI HI 1 §*1¥fe HI 8BX1« 2§h 
feOI HI 2 §^¥fer HI 9BXI« IB 

4f?| HI 1 D||2EI2§OI 40I HI 1 S^¥0|| §S1§ ff|| 40I HI 6BX121 HI 8BXPI- S^EIH, 

6PI HI 2 DU2EI2MOI 4121 HI 2 5f£1¥0|| gSfg (U 4H>I HI 7BX12I 4H>I HI 9BXPI S^EIH, 

4.01 HIOi§j|fe 4.0I HI 8BX121 S^£|fe HI 10BXI SI 4PI HI 9BXI21 §^£|{= HI 11BXH 21} 
3>^fe ^§££ Slfe OHBEIAI^U. 

S?t1 20 

S^S 19 Oil. 2JCHAH, 

4^1 HI 8BX1fe HI 1 i^ilSi BXIOIIQ, 

1 HI 9BX1fe HI 2 i^ilsi £}fe BX1°! 2s ^§2S Shfe 0)1 2 £1 Al ± U . 

s^pti 21 

19 Oil 9iO\M. 

feoi hi 8BXhfe hi 1 a d^&se g>fe BXhom, 

4>^l HI 9BXIfe HI 2 a d§J<yS§ g>fe BXIPJ 21 ^§2MSIfer 0H2£|A|^g . 
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g^g 19 Oil 2J0UH, 

#5| HI 8B»te HI 1 g^OIMIOIMiJs^ g*te Eh»0II2, 

#31 HI 9BXhb HI 2 S^OIMIOIM^Sl E+XI°! 21 Sib DU2E.I A|^U . 

S^S 23 

12 CHI SIOUH, 

#5l hi 1 oiisaies a! #3i hi 2 oiiadiasoiib ^^21 cioiuajg oiiedisoi umsi^ 31 us 
as sib oneaiAi^u. 

S^S 24 

S'^S 12 CHI Si. CH AH , 

401 HicHSxife Diie£iaEg£joj ss i§og §ib DiieaiAi^u. 
a^s 25 

HI 1 Blim HI 1 §^21, 4,01 HI 1 BX1CHI OlSSIb HI 2 BXI» 5hXlb HI 2 S^2f, HI 

3 3X1S SifSIb 3^¥H1CHI SICMAH, 

#3>l HI 1 #s*¥CHIb HI 1 0H££l2SOi §sf3fbotl XI H . 

#5| HI 2 #st¥CHIb HI 2 OU2£ieSOI §s,^^oHXIH. 

#51 hi 1 oue^ies^ hi 4 Bin am. 

#5| HI 2 0|ie£|2§e #5| HI 4 BXKHI CHgolb HI 5 BXh« g^H. 

#51 HI 1 DlieBiegOl #5| HI 1 §s*¥CHI §£|I ffl #51 HI 1 BXI^ #5| HI 4 BXPI- S^EIH, 

#5i hi 2 tuieaiego! #5i hi 2 §sf¥oii gsm on #51 hi 2 ex^ 401 hi 5 &x\d[ s^sih, 

#51 HI 3 B»21 #51 HI 1 SSf¥2| #5| HI 1 B»b HI 1 HH£¥HICHI £|SH §^92, 

#5| HI 3 &Xl2i #5| HI 2 S£f¥2J #5|«| 2 BXfb HI 2 dH£¥HI0tl SISHS^SIIQ, 

#5| HI 1 bHd¥HISI SOI21 #5| HI 2 bH^¥H|S| IJOIb Hl§& XS ?S££ Sib §^¥HI. 

S?» 26 

25 CHI SiOIAH, 

#5i §^¥XHb oiieae§±?j!B as ^§°§ s^b §^¥xn. 

S?» 27 

§?§ 25 £b 26 CHI 2.1CH AH , 

#5| HI 1§*f¥2f #5| HI 1 bH£¥JHb HI 1 i?l!aOII2, 

#51 HI 2§sf¥£f #3>l HI 2 «H£¥Hlb HI 2 ±?J!S!£! 21 SFb §^¥HI. 

S^S 28 

S^PS 25 CHI 2I0UH , 

#51 s^vxHb ^#5i»#ou mx\Di^m as is°s sib §^¥ih. 

S^S 29 

25, g^S 26, g^PS 27 2b g?& 28CHI S!0)AH, 
#51 HI 1BXI- » #5| HI 2 BXI-b 2^ CIIOIHBttB 2i Sib £J^¥fll. 
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